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(57) Abstract 

Methods of treating solid or cystic tnmoro are disclosed. The method comprises adnnmstermg to a human subject afflicted with a 
tenor an antibody in a therapeutically effective amount, wherein the antibody is monoclonal antibody Me 1-14 or an antibody which binds 
to the epitope bound by monoclonal antibody Me 1-14, and wherein the Fc receptor of the antibody is deleted. When the tumor is a brain 
tumor, the antibody may be administered by intrathecal injection. If the brain armor is a cystic brain tumor, and the administering step may 
be earned out by depositing the antibody in the cyst cavity of the cystic brain tumor. Particularly preferred is a monoclonal antibody Me 
1-14 F(ab'h fragment coupled to m L 
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METHOD OF TREATING TUMORS WITH ANTIBODIES 

This invention was made with government support 
under grant numbers NS20023 from the National Institutes 
of Health, CA56115 from the National Institutes of 
Health, and CA42324 from the National Institutes of 
5 Health. The government has certain rights to this 
invention . 

Field of the Invention 

The present invention relates to the treatment 
of cancer in general, and particularly relates to the 
10 treatment of melanomas and gliomas of the central nervous 
system and treatment with the antibody ME1-14 F(ab') 2 - 

Background of the Invention 

Despite years of intensive investigation, the 
prognosis for most patients with anaplastic central 

15 nervous system (CNS) tumors remains poor. Median 
survival for adults with the most common form of CNS 
tumor, the glioblastoma multiforme, is 8-12 months. The 
outlook is somewhat better for less common tumors such as 
anaplastic astrocytoma and medulloblastoma, but most 

20 primary anaplastic CNS tumors are highly resistant to 
currently available therapy. 

Only radiotherapy has been shown to prolong 
survival in patients with anaplastic gliomas. Following 
conventional therapy with surgery and external beam 

25 radiotherapy, malignant gliomas tend to recur at or near 
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the original tumor site. Temporarily implanted 
radioactive iodine sources (interstitial brachytherapy) 
have recently been used to deliver high dose focal 
radiotherapy to locally recurrent malignant gliomas. 
5 Radiotherapy is also utilized in the treatment 

of CNS melanoma. Response rates vary from 37% to 100%. 
The reported mean duration of response to palliative 
radiotherapy in CNS melanoma varies from 2 to 5 months, 
and mean survival following irradiation ranges from 2 to 

10 7.6 months (average 3.8 months). No single treatment 
regimen has been shown to be superior in improving 
response rate and survival time. See Mastrangelo et al., 
Xn Cancer: Principles and Practices of Oncology, pp. 
1403-1404 (DeVita, Hellman & Rosenberg Eds. 1985) . 

15 Nevertheless, satisfactory treatments are not yet 
available for CNS cancers, and there is a continued need 
for new treatments for these diseases. 

The possibility of using therapeutic antibodies 
to treat CNS neoplasms is beginning to be investigated. 

20 R. Moseley et al., Br. J. Cancer 62, 637 (1990) describe 
the intrathecal administration of 131 I radiolabelled 
monoclonal antibody for the treatment of neoplastic 
meningitis. 

The use of intact ME1-14 to treat three 
25 patients with CNS melanoma is described in L. Lashford et 

al., Cancer 61, 857 (1988), and Moseley et al., Br. J. 

Cancer, 62, 637 (1990). 

The F(Ab') 2 fragment of Mel-14 also localized 

specifically in paired- label studies to human glioma 
30 xenografts in athymic mice and has been administered and 

shown to localize specifically and similarly in human 

gliomas in the brain of patients. See M. Zalutsky et 

al., Cancer Res., 50, 4105, (1990); Behnke et al., Brit. 

J. Neuroaurg. 2, 193, (1988); Behnke et al . , In Brain 
35 Oncology -- Biology, Diagnosis, and Therapy, pp. 125-128 

(Chatel et al., Eds. 1987). 
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Systemically administered 131 I-labeled Mel-14 
F(Ab') 2 to mice bearing intracerebral human D-54 MG 
xenografts is described in Colapinto et al., Cancer 
Res., 50, 1822 (1990) . 

5 Siiimnarv of the Invention 

A first aspect of the present invention is a 
method of treating a tumor in a human subject. The 
method comprises administering to a human subject 
afflicted with a tumor (e.g., a brain tumor) an antibody 

10 in a therapeutically effective amount, wherein the 
antibody is monoclonal antibody Mel-14 or an antibody 
that binds to the epitope bound by monoclonal antibody 
Mel-14, and wherein the Fc receptor of the antibody is 
deleted. When the tumor is a brain tumor, the antibody 

15 may be administered by intrathecal injection. If the 
brain tumor is a cystic brain tumor, the administering 
step may be carried out by depositing the antibody in the 
cyst cavity of the cystic brain tumor. 

Also disclosed is a method of treating a solid 

20 tumor in a human subject in need of such treatment. The 
method comprises removing a solid tumor from a solid 
tissue organ of an afflicted human subject, then forming 
an enclosed resection cavity in the solid tissue organ at 
the location from which the solid tumor was removed, and 

25 then administering to the subject an antibody in a 
therapeutically effective amount. The antibody is either 
monoclonal antibody Mel-14 or an antibody that binds to 
the epitope bound by monoclonal antibody Mel-14, and the 
Fc receptor of the antibody is deleted. The 

30 administering step is carried out by depositing the 
antibody in the resection cavity. 

Also disclosed herein is the use of antibodies 
as described above for the preparation of a medicament 
for carrying out the methods of treatment as described 

35 above. 
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The foregoing and other objects and aspects of 
the present invention are explained in detail in the 
drawings herein and the specification set forth below. 

Brief Description of the Drawings 
5 Figure 1 shows the nucleotide sequence and 

deduced amino acid sequence for the ME1-14 heavy (Fig. 
la) (SEQ ID N0:1 and SEQ ID NO: 2, respectively) and 
light-chain (Fig. lb) (SEQ ID N0:3 and SEQ ID N0:4, 
respectively) variable region genes. The nucleotide 

10 sequence is numbered in the left hand margin. The 
deduced amino acid sequence is above the nucleotide 
sequence. Superscript numbers above the amino acid 
sequence delineate the leader sequence (-20, -4) and the 
beginning of the actual immunoglobulin sequence (+1) . 

15 Underlined amino acids match the sequence obtained from 
N- terminal amino acid sequencing. 



Detailed Description of the Invention 
Amino acid sequences disclosed herein are 
20 presented in the amino to carboxy direction, from left to 
right. The amino and carboxy groups are not presented in 
the sequence. 

Nucleotide sequences are presented herein by 
single strand only, in the 5' to 3' direction, from left 
25 to right. 

A, Antibodies 

The term "antibodies" as used herein refers to 
all types of immunoglobulins, including IgG, IgM, IgA, 
IgD, and IgE. The term "immunoglobulin" includes the 
30 subtypes thereof, such as IgG 1# IgG 2 , IgG 3 , IgG 4 , etc. Of 
these, IgM and IgG are preferred, and IgG is particularly 
preferred. The antibodies may be of any species of 
origin, including (for example) mouse, rat, rabbit, 
horse, or human, or may be chimeric antibodies . See, 
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e.g., M. Walker et al., Molec. Immunol. 26, 403-11 
(1989) . 

Monoclonal antibodies may be recombinant 
monoclonal antibodies produced according to the methods 
5 disclosed in Reading U.S. Patent No. 4,474,893, or 
Cabilly et al., U.S. Patent No. * 4,816,567. The 
antibodies may also be chemically constructed by specific 
antibodies made according to the method disclosed in 
Segel et al., U.S. Patent No. 4,676,980 (Applicants 
10 specifically intend that the disclosure of all U.S. 
patent references cited herein be incorporated herein by 
reference) . 

Monoclonal antibodies may be chimeric 
antibodies produced in accordance with known techniques. 
15 The monoclonal antibodies may be complementarity 
determining region-grafted antibodies (or p CDR-graf ted 
antibodies") produced in accordance with known 
techniques . 

The monoclonal antibody Mel-14 is known. Mel- 

20 14 is a murine antimelanoma IgG2a MAb that recognizes a 
high molecular weight chondroitin sulfate proteoglycan 
antigen of approximately 230 kDa associated with human 
gliomas, melanomas, and other tumors. Carrel et al., 
Cancer Res., 40, 2523 (1980). It reacts with most 

25 melanoma cell lines as well as with a high percentage of 
glioma, neuroblastoma, and medulloblastoma lines. See 
Behnke et al.. In Brain Oncology Biology, Diagnosis, 
and Therapy, pp. 125-128 (Chatel et al., Eds. 1987); 
Behnke et al., Brit. J. Neurosurg. 2, 193, (1988); 

30 Schreyer et al., In Markers of Human Neuroectodermal 
Tumors, pp. 53-62 (Stall and Van Veelen, Eds. 1986); 
Buchegger et al., Cancer, 58, 655 (1986). 

Antibodies employed herein are those in which 
the Fc receptor is deleted therefrom. Deletion of the Fc 

35 receptor may be carried out by any suitable technique, 
including chemical and recombinant means. Currently 
preferred are antibodies which comprise F(ab') 2 fragments 
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of whole antibodies (in such fragments the Fc receptor is 
deleted). The term "F(ab') 2 fragment" as used herein 
refers to both F(ab') 2 fragments from IgG immunoglobulin 
and the corresponding fragments from immunoglobulins 
5 other than IgG, Such fragments can be produced by known 
techniques- The F(ab') 3 fragment of monoclonal antibody 
Mel-14 is known. See, e.g., M. Zalutsky et al., Cancer 
Res., 50, 4105, (1990); Colapinto et al., Cancer Res., 
50, 1822 (1990); Behnke et al., Brit. J. Neurosurg. 2, 
10 193, (1988) ; Behnke et al., In Brain Oncology Biology, 
Diagnosis, and Therapy, pp. 125-128 (Chatel et al., Eds. 
1987) . 

B. Therapeutic Antibodies 

Monoclonal antibodies used for therapy (i.e., 

15 in a method of combatting cancer) may be monoclonal 
antibodies per se or monoclonal antibodies coupled to a 
therapeutic agent. Such antibodies are referred to 
herein as therapeutic monoclonal antibodies. Any 
therapeutic agent conventionally coupled to a monoclonal 

20 antibody may be employed, including (but not limited to) 
radioisotopes, cytotoxic agents, and chemotherapeutic 
agents. See generally Monoclonal Antibodies and Cancer 
Therapy (R. Reisfeld and S. Sell Eds. 1985) (Alan R. Liss 
Inc. NY) . Therapeutic agents may be coupled to the 

25 antibody by direct means or indirect means (e.g., via a 
chelator) , such as the Iodogen method or with N- 
succinimidyl-3- (tri-n-butylstanyl)benzoate (the "ATE 
method"), as will be apparent to those skilled in the 
art. See, e.g., M. Zalutsky and A. Narula, Appl. Radiat. 

30 Isot. 38, 1051 (1987). 

Examples of radioisotopes which may be coupled 
to a therapeutic monoclonal antibody include, but are not 
limited to, 131 I, >°Y, 2U At, 212 Bi, 67 Cu, 1B6 Re , 188 Re, and 
212 Pb. Examples of chemotherapeutic agents which may be 

35 coupled to a therapeutic monoclonal antibody include, but 
are not limited to, methotrexate. Examples of cytotoxic 
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agents which may be coupled to a therapeutic monoclonal 
antibody include, but are not limited to, ricin (or more 
particularly the ricin A chain) . 

It will be appreciated that monoclonal 
5 antibodies per Be which are used as therapeutic 
monoclonal antibodies incorporate those portions of the 
constant region of an antibody necessary to evoke a 
therapeutically useful immunological response in the 
subject being treated. 

10 Therapeutic monoclonal antibodies may be 

provided in lyophylized form in a sterile aseptic 
container or may be provided in a pharmaceutical 
formulation in combination with a pharmaceutically 
acceptable carrier, such as sterile pyrogen- free water or 

15 sterile pyrogen-free physiological saline solution. 



C. Subjects 

The method disclosed herein may be employed 
with subjects suspected of having solid or cystic tumors 
residing in the central nervous system, particularly the 

20 brain (e.g., in the cerebellum, or more preferably in the 
cerebral cortex, including the frontal, parietal, 
occipital and temporal lobes) . In addition, the method 
disclosed herein may be employed with solid tumors 
residing in other solid tissue organs, such as liver, 

25 kidney, spleen, brain, breast, muscle, and prostate. 

The tumor may be any tumor, primary or 
secondary, that binds monoclonal antibody Mel -14, 
including astrocytic tumors, meduloblastomas , and 
melanomas. Melanoma is a particularly preferred target 

30 tumor for the present invention. 

The term "astrocytic tumors" as used herein is 
used in accordance with the World Health Organization 
Classification Scheme, and includes astrocytomas, 
anaplastic astrocytomas, and glioblastoma multiforme. 

35 See also D. Russell and L. Rubinstein, Pathology of 
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Tumors of the Nervous System, pp. 83-289 (1989) (Williams 
and Wilkins) . 

Some tumors which may be treated by the method 
of the present invention are cystic tumors: that is, 
5 tumors which grow around a fluid-filled cavity, or cyst. 
Examples of such cystic tumors include (but are not 
limited to) cystic glioblastomas and cystic astrocytomas. 

For administration, the antibody will generally 
be mixed, prior to administration, with a non- toxic, 

10 pharmaceutically acceptable carrier substance (e.g. 
normal saline or phosphate -buffered saline) , and may be 
administered using any medically appropriate procedure, 
e.g., intravenous or intra -arterial administration, 
injection into the cerebrospinal fluid) . In certain 

15 cases, intradermal, intracavity, intrathecal or direct 
administration to the tumor or to an artery supplying the 
tumor is advantageous. In addition, either intrathecal 
administration or injection into the carotid artery are 
advantageous for therapy of tumors located in the brain. 

20 Intrathecal administration or injection may be 

carried out through the use of an Ommaya reservoir, in 
accordance with known techniques. See, e.g., F. Balis 
and D. Poplack, Am t7. Pediatr. Hematol. Oncol. 11, 74, 76 
Fig. 1 (1989) . 

25 Dosage of the antibody will depend, among other 

things, on the tumor being treated, the route of 
administration, the nature of the therapeutic agent 
employed, and the sensitivity of the tumor to the 
particular therapeutic agent. For example, the dosage 

30 will typically be about 1 to 10 micrograms per Kilogram 
subject body weight. In another example, where the 
therapeutic agent is 131 I, the dosage to the patient will 
typically be from 10 mCi to 100, 300 or even 500 mCi. 
Stated otherwise, where the therapeutic agent is 131 I, the 

35 dosage to the patient will typically be from 5,000 Rads 
to 100,000 Rads (preferably at least 13,000 Rads, or even 
at least 50,000 Rads) . Doses for other radionuclides are 
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typically selected so that the tumoricidal dose will be 
equivalent to the foregoing range .for m I. The antibody 
can be administered to the subject in a series of more 
than one administration/ and regular periodic 
5 administration will sometimes be required. 

The antibody may be administered by depositing 
it into the inner cavity of a cystic tumor (i.e., a 
fluid- filied cavity around which the tumor grows) by any 
suitable technique, such as by direct injection (aided by 

10 stereotaxic positioning of an injection syringe, if 
necessary) or by placing the tip of an Ommaya reservoir 
into the cavity and administering the antibody through 
the Ommaya reservoir. Where the tumor is a solid tumor, 
the antibody may be administered by first creating a 

15 resection cavity in the location of the tumor in the 
manner described below, and then depositing the antibody 
in the resection cavity in like manner as with cystic 
tumors . 

D. Surgical Creation of an Intracranial Cystic Resection 
20 Cavity, 

Virtually all cortical solitary metastases, 
including those appearing in the four cerebral lobes 
(frontal, parietal, temporal and occipital) and in the 
cerebellum, are amenable to creation of the cystic 

25 resection cavities by surgery, particularly those in the 
cerebral lobes. 

The procedure differs from an ordinary 
craniotomy and tumor resection in only a few minor 
respects. First, the smallest possible cortical incision 

30 is made and the tumor is removed to the greatest extent 
possible by resection of tissue within the small cortical 
incision and in the depths of the cortex. A so-called 
gross total tumor resection is attempted, with the only 
thing prohibiting gross total resection being the 

35 potential impingement upon neurologically active areas 
such as speech or motor areas that would leave permanent 
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neurologic damage if surgically approached. Following 
gross total resection of the tumor in a standard 
neurosurgical fashion with cauterization, suction, and 
forceps removal, the cavity is then preferably rinsed 
5 with saline until all bleeding is stopped by 
cauterization. Next, the pia-arachnoid membrane, which 
is the surface membrane lining the brain around the 
cortical incision, is preferably cauterized to enhance 
the formation of fibroblastic reaction and scarring in 

10 the pia-arachnoid area and any astroglial scarring in the 
areas of normal brain. The result is the formation of an 
enclosed, fluid-filled cavity within the brain tissue at 
the location from which the tumor was removed (i.e., the 
cavity is surrounded on all sides by the organ tissue) . 

15 The enclosed nature of the resection cavity enhances 
retention and localization of the therapeutic agent to be 
administered at the desired site. If desired for 
administering the therapeutic agent, an Ommaya reservoir 
may then placed into the cavity with the tip of the 

20 catheter as deep as possible in the tumor bed, and the 
reservoir secured to the bone in accordance with standard 
techniques. A standard water-tight dural closure may 
then be carried out with sutures, as in any other 
craniotomy . 

25 Resection cavities are formed in other solid 

tissue organs, as described above, by modification of the 
foregoing techniques which will be apparent to those 
skilled in the art. 

The following examples are provided to 

30 illustrate the present invention, and should not be 
construed as limiting thereof. In these examples, ml 
means milliliter, ng means nanograms, fig means microgram, 
mg means milligram, g means gram, nm means nanometers, 
mCI means millicurie, kb means kilobase, v/v means volume 

35 to volume, M means Molar, mM means millimolar, N means 
normal, °C means degrees Centigrade, h means hour, and 
cpm means counts per minute. 
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EXAMPLE 1 
Drug Formulation 
Drug is formulated as 2 ml of a sterile/ 
pyrogen- free solution that contains 10 mg of monoclonal 
5 antibody ME1-14 F(ab') 2 fragments, 40-80 mCi 131 I, 0.7 to 
0.9% sodium chloride, 0-0.6% sodium phosphate, 0.5% 
albutein, and water. Antibody is conjugated to 131 I by the 
Iodogen method in accordance with known techniques. See, 
e.g., Colapinto et al., Cancer Res. 50, 1822 (1990). 

10 EXAMPLE 2 

Intrathec al ^4n4«tration of ME1-14 F(ab'K to a 
Melanoma Patient 

A 60 year old adult male with an intracranial 
melanoma was administered 54.5 mCi of X31 I conjugated to 

15 9.2 mg of monoclonal antibody ME1-14 F(ab') 2 by the 

Iodogen method and formulated as described above through 
an Ommaya reservoir placed into the lateral ventricle of 
the brain. Examination of CSF after treatment indicated 
a partial response; clinical examination after treatment 

20 indicated disease stabilization. The patient survived 6 

months beyond treatment. 

EXAMPLE 3 

Intrather*! &dpjnigfcs&fciga mbi-14 PfahM, fc Q « 
Melanoma Patient 

25 A 26 year old adult female with an intracranial 

melanoma was administered 41.7 mCi of 131 I conjugated to 
10.2 mg of monoclonal antibody ME1-14 F(ab') 2 by the 
Iodogen method through an Ommaya reservoir placed into 
the lateral ventricle of the brain. Examination of CSF 

30 and clinical examination after treatment indicated 

progressive disease. The patient survived 1 month beyond 
treatment . 
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EXAMPLE 4 

Intrathecal Administration of ME1-14 FCabM^ to a 
Melanosis Patient 
A 10 year old female with melanosis was 
5 administered 40.0 mCi of 131 I conjugated to 9.8 mg of 
monoclonal antibody ME1-14 F(ab') 2 by the Iodogen method 
through an Ommaya reservoir placed into the lateral 
ventricle of the brain. Clinical examination after 
treatment indicated disease stabilization. The patient 
10 survived 4 months beyond treatment. 

EXAMPLE 5 

Intrathecal *«*wiTH stratlon of ME1-14 F(ab') 3 to a 
Melanoma Patient 
A 55 year old adult female with an intracranial 
15 melanoma was administered 44.0 mCi of 131 I conjugated to 
9.0 mg of monoclonal antibody ME1-14 F(ab') 2 by the 
Iodogen method through an Ommaya reservoir placed into 
the lateral ventricle of the brain. Examination of CSF 
after treatment indicated a partial response, and 
20 clinical examination after treatment indicated disease 

stabilization. The patient survived 2.75 months beyond 
treatment . 

EXAMPLE 6 

Intrathecal Administration of ME1-14 F(ab') 7 to a 

25 Melanoma Patient 

A 69 year old adult female with an intracranial 
melanoma was administered 46.0 mCi of 131 I conjugated to 
7.7 mg of monoclonal antibody ME1-14 F(ab') 2 by the 
Iodogen method through an Ommaya reservoir placed into 

30 the lateral ventricle of the brain. Examination of CSF 

and clinical examination after treatment indicated 
disease stabilization. The patient survived 4 months 
beyond treatment. 
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EXAMPLE 7 

Intrathecal Administration of ME1-14 F(ab # ) 3 to a 
Melanoma Patient 
A 48 year old adult male with an intracranial 
5 melanoma was administered 60.0 mCi of 131 I conjugated to 

10.0 mg of monoclonal antibody ME1-14 F(ab') 2 by the 
lodogen method through an Ommaya reservoir placed into 
the lateral ventricle of the brain. Examination of CSF 
after treatment indicated a partial response. Clinical 
10 and radiographic examination after treatment indicated a 
partial response. The patient survived 6 months beyond 
treatment . 

EXAMPLE 8 

Intrathecal Administration of MB1-14 FfabM, to a 

15 Melanoma Patient 

A 38 year old adult female with an intracranial 
melanoma was administered 60.0 mCi of 131 I conjugated to 
10.0 rag of monoclonal antibody ME1-14 F(ab') 2 by the 
lodogen method through an Ommaya reservoir placed into 

20 the lateral ventricle of the brain. Examination of CSF 

after treatment indicated a complete response, and 
clinical examination after treatment also indicated a 
complete response. The patient is alive at 8 months post 
treatment . 

25 EXAMPLE 9 

Intrathe cal arfrM Titration of ME1-14 Ffab'K to a 
Melanoma Patient 
A 26 year old adult female with an intracranial 
melanoma was administered 59.8 mCi of 131 I conjugated to 
30 10.0 mg of monoclonal antibody ME1-14 F(ab') 2 by the 

lodogen method through an Ommaya reservoir placed into 
the lateral ventricle of the brain. The patient is alive 
at 3 months post - treatment . No conclusions can be drawn 
from post treatment examinations at this early date. 
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EXAMPLE 10 

Surgical Creation of an Intracranial Cystic Resection 
Cavity in a Human Melanoma Patient 

A cystic resection cavity was surgically 
5 created in a 37 year old male patient afflicted with an 
intracranial melanoma. The procedure was carried out in 
essentially the same manner as an ordinary craniotomy and 
tumor resection, but differed in a few respects. First, 
the smallest possible cortical incision was made and the 

10 tumor was removed to the greatest extent possible by 
resection of tissue within the small cortical incision 
and in the depths of the cortex. A so-called gross total 
tumor resection was attempted, with the only thing 
prohibiting gross total resection being the potential 

15 impingement upon neurologically active areas such as 
speech or motor areas that would leave permanent 
neurologic damage if surgically approached. Following 
gross total resection of the tumor in a standard 
neurosurgical fashion with cauterization, suction, and 

20 forceps removal, the cavity was then rinsed with saline 

until all bleeding was stopped by cauterization and the 
pia-arachnoid membrane, which is the surface membrane 
lining the brain around the cortical incision, was 
cauterized to enhance the formation of fibroblastic 

25 reaction and scarring in the pia-arachnoid area and any 

astroglial scarring in the areas of normal brain. An 
Ommaya reservoir was then placed into the cavity with the 
tip of the catheter as deep as possible in the tumor bed, 
and the reservoir secured to the bone in accordance with 

30 standard techniques. A standard water-tight dural 

closure was then carried out with sutures. 

EXAMPLE 11 

Administration of ME1-14 F(ab'K to an Intracranial 
Cystic Resection Cavity in a Hums ™ M^la^ oma Patient 
35 The patient described in example 10 was 

administered 37.0 mCi of 131 I conjugated to 10 mg of 



WO 94/21294 



FCT/US94/02724 



-15- 

monoclonal antibody ME1-14 F(ab') 2 by the Iodogen method 
through an Ommaya reservoir placed into the cystic 
resection cavity created as described above. One month 
after administration, the patient is still alive. 
5 Technetium albumin injections of the cystic 

resection cavity, followed by sequential radionuclide 
scans of the brain, showed up to approximately 90% 
retention of the injected radionuclide albumin conjugate 
for 72 hours after injection and significant retention of 
10 the therapeutic dose of radiolabeled antibody to give a 
radiation dose calculated to range between 20,000 and 
SO, 000 rads to the walls of the cyst. 

EXAMPLE 12 
Clonin g Expression of a Mouse />"™«" 

15 Chimeric Antibody Cross-reactive with ME1-14 

This example describes the molecular cloning 
and characterization of variable region genes for ME1-14 
antibody. Rearranged immunoglobulin genes from ME1-14 
hybridoma were identified on Southern blot analysis. 

20 Putative rearranged light- and heavy- chain genes were 
cloned from X-Zapll Mel-14 genomic libraries and were 
sequenced for nucleotide analysis. One of the putative 
heavy-chain EcoRl fragments (3.5kb) had all the features 
of an intact variable region, including a functional 

25 leader sequence, in-frame V-D and D-J junctions, and 
cysteines 22 and 92. The gene had considerable homology 
with the mouse heavy-chain subgroup 111B gene. Like the 
heavy-chain gene, one of the rearranged K-chain Hindlll 
fragments (4 kb) for Mel-14 had all of the 

30 characteristics of the functional variable region and 
showed considerable homology to K-chain group V. The 
variable region genes for heavy and light chains were 
linked to human constant region exons in the expression 
vectors at the unique sites and cotransf ected into SP2/0 

35 cells, and stable integration and expression was 
obtained. The chimeric antibody exhibited the same 
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specificity and affinity as that of the murine ME1-14, 
but production in culture medium supernatants was 
clonally variable- Ascites production of SP2/0 
transfectants was sufficiently high (850 /ig/ml) . 
5 The nucleotide sequence and deduced amino acid 

sequence for the Mel-14 heavy-chain Variable region is 
given in Figure la, and the nucleotide sequence and 
deduced amino acid sequence for the Mel-14 light chain 
variable region is given in Figure lb. These data are 

10 useful for the identification of other antibodies which 
bind to the epitope bound by monoclonal antibody ME1-14. 

The foregoing examples are illustrative of the 
present invention, and are not to be construed as 
limiting thereof. The invention is defined by the 

15 following claims, with equivalents of the claims to be 

included therein. 



WO 94/21294 



PCT/US94/02724 



-17- 

SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: Bigner. Darell D. 

Zalutsky. Michael R. 
Carrel. Stefan 

(ii) TITLE OF INVENTION: METHOD OF TREATMENT 

(iii) NUMBER OF SEQUENCES: 4 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Kenneth D. Sibley 

(B) STREET: P.O. Drawer 34009 

(C) CITY: Charlotte 

(D) STATE: North Carolina 

(E) COUNTRY: USA 

(F) ZIP: 28234 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0. Version #1.25 

(vi ) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/033.864 

(B) FILING DATE: 19-MAR-1993 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Sibley. Kenneth D. 

(B) REGISTRATION NUMBER: 31.665 

(C) REFERENCE/DXKET NUMBER: 5405-89 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 919-420-2200 

(B) TELEFAX: 919-881-3175 



(2) INFORMATION FOR SEQ ID N0:1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 519 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(ix) FEATURE: 
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(A) NAME/KEY: CDS 

(B) LOCATION: 157.. 519 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

CTTCTTATGA ACTTCGGGTT CAGCTTGATT TTCCTTGTCC TTGTTTTAAA AGGTAATTTA 60 

TTGAGAAGAG ATGACATCTA TTTTACGCAC ATGAGACAGA AAAAATGTGG TTTGTTTTGT 120 

TAGTGACAGT TTTCCAACCA GTATTCTCTG TTTGTA GGT GTC CAG TGT GAA GTG 174 

Gly Val Gin Cys Glu Val 
1 5 

AAG CTG GTG GAG TCT GGG GGA GGC TTA GTG AAG CCT GGA GGG TCC CTG 222 
Lys Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly Ser Leu 
10 15 20 

AAA CTC TCC TGT GCA GCC TCT GGA TTC ACT TTC AGT AGC TAT GCC ATG 270 
Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr Ala Met 
25 30 35 



TCT TGG GTT CGC CAG ACT CCA GAG AAG AGC CTG GAG TGG GTC GCA TCC 318 
Ser Trp Val Arg Gin Thr Pro Glu Lys Ser Leu Glu Trp Val Ala Ser 
40 " 45 50 



ATT AGT AGT GGT GAT AGC ACC TAC TAT CCA GAC AGT GTG AAG GGC CGA 366 
He Ser Ser Gly Asp Ser Thr Tyr Tyr Pro Asp Ser Val Lys Gly Arg 
55 60 65 70 

TTC ACC ATC TCC AGA GAT AAT GCC AGG AAC ATC CTC TAC CTG CAA ATG 414 
Phe Thr He Ser Arg Asp Asn Ala Arg Asn He Leu Tyr Leu Gin Met 
75 80 85 

AGC AGT CTG AGG TCT GAG GAC ACG GCC ATG TAT TAC TGT GCA AGA GGC 462 
Ser Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys Ala Arg Gly 
90 95 100 

GGA TGG TTA CAC TAC TTT GAC TAC GGG GGC CAA GGC ACC ACT CTC ACA 510 
Gly Trp Leu His Tyr Phe Asp Tyr Gly Gly Gin Gly Thr Thr Leu Thr 
105 110 115 

GTC TCC TCA 519 
Val Ser Ser 
120 



(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 121 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: ' 

Gly Val Gin Cys Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu Val 
1 5 10 15 

Lys Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr 
20 25 30 

Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gin Thr Pro Glu Lys Ser 
35 40 45 

Leu Glu Trp Val Ala Ser He Ser Ser Gly Asp Ser Thr Tyr Tyr Pro 
50 55 60 

Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Arg Asn 
65 70 75 80 

lie Leu Tyr Leu Gin Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Met 
85 90 95 

Tyr Tyr Cys Ala Arg Gly Gly Trp Leu His Tyr Phe Asp Tyr Gly Gly 
100 105 110 

Gin Gly Thr Thr Leu Thr Val Ser Ser 
115 120 



(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 599 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: join(80. .127. 249.. 584) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

ATATTCTACT GCCCCAGAGA TTTAATAATC TGATCATACA CACTCCAACA GTCATTCTTG 60 

GTCAGGAGAC GTTGTAGAA ATG AGA CCG TCT ATT CAG TTC CTG GGG CTC TTG 112 

Met Arg Pro Ser He Gin Phe Leu Gly Leu Leu 
15 10 

TTG TTC TGG CTT CAT GGTAAGGAGT TTAACATTGA ATATGCTAAA AAGAGTATGT 167 
Leu Phe Trp Leu His 



WO 94/21294 



PCT/US94/02724 



-20- 

15 

6ATCAGGAAT TTCT66TCCT TCAGAAAAAT CTTCTTTGAA TATAATTAAT TTCATAGGGA 227 

CTTGTGTTCT TTTTAATTAT A GGT GCT CAC TGT GAC ATC CAG ATG ACA CAG 278 

Gly Ala His Qys Asp He Gin Met Thr Gin 
20 25 

TCT CCA TCC TCA CTG TCT GCA TCT CTG GGA GGC AAG GTC ACC ATC ACT 326 
Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly Gly Lys Val Thr He Thr 
30 35 40 

TGC AAG GCA AGC CAA GAC ATT AAC AAG TAT ATA GCT TGG TAT CAA CAC 374 
Cys Lys Ala Ser Gin Asp He Asn Lys Tyr He Ala Trp Tyr Gin His 
45 50 55 

AAA CCT GGA AAA GGT CCT AGG CTG CTC ATG CAT TAC ACA TCT ACA TTA 422 
Lys Pro Gly Lys Gly Pro Arg Leu Leu Met His Tyr Thr Ser Thr Leu 
60 " 65 70 

CAG CCA GGC ATC CCA TCA AGG TTC AGT GGA AGT GGG TCT GGG AGA GAT 470 
Gin Pro Gly He Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Arg Asp 
75 * 80 85 90 

TAT TCC TTC AGC ATC AGC AAC CTG GAG CCT GAA GAT ATT GCA ACT TAT 518 
Tyr Ser Phe Ser He Ser Asn Leu Glu Pro Glu Asp He Ala Thr Tyr 
95 100 105 

TAT TGT CTA CAG TAT GAT AAT CTT CTC ACG TTC GGA GGG GGG ACC AAG 566 
Tyr Cys Leu Gin Tyr Asp Asn Leu Leu Thr Phe Gly Gly Gly Thr Lys 
110 115 120 

CTG GAA ATA AAA CGT AAG TAGTCTTCTC AACTT 599 
Leu Glu He Lys Arg Lys 
125 



(2) INFORMATION FOR SEQ ID N0:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 128 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

Met Arg Pro Ser He Gin Phe Leu Gly Leu Leu Leu Phe Trp Leu His 
1 5 10 15 

Gly Ala His Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 
20 25 30 



WO 94/21294 PCT/US94/02724 



-21- 

Ala Ser Leu Gly Gly Lys Val Thr He Thr Cys Lys Ala Ser Gin Asp 
35 40 45 

He Asn Lys Tyr He Ala Trp Tyr Gin His Lys Pro Gly Lys Gly Pro 
50 55 60 

Arg Leu Leu Met His Tyr Thr Ser Thr Leu Gin Pro Gly lie Pro Ser 
65 70 75 80 

Arg Phe Ser Gly Ser Gly Ser Gly Arg Asp Tyr Ser Phe Ser He Ser 
85 90 95 

Asn Leu Glu Pro Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin Tyr Asp 
100 105 110 

Asn Leu Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Lys 
115 120 125 
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CLAIMS: 

1. A method of treating a cystic brain tumor 
in a human subject comprising: 

administering to a human subject afflicted with 
a brain tumor an antibody in a therapeutically effective 
5 amount , 

wherein the Fc fragment of said antibody is 

deleted, 

wherein said antibody is selected from the 
group consisting of monoclonal antibody Mel-14 having the 
10 amino acid sequence given in SEQ ID NO: 2 and SEQ ID 

NO: 4, and antibodies that specifically bind to the 
epitope specifically bound by monoclonal antibody Mel-14, 
and wherein said administering step is carried 
out by depositing said antibody in the cyst cavity of 
15 said cystic brain tumor. 

2. A method according to claim 1, wherein said 
tumor is an astrocytic tumor. 

3. A method according to claim 1, wherein said 
tumor is a melanoma. 

20 4. A method according to claim 1, wherein said 

tumor is a medulloblastoma. 

5. A method according to claim 1 wherein said 
antibody is coupled to a therapeutic agent, said 
therapeutic agent selected from the group consisting of 

25 radioisotopes, cytotoxic agents, and chemotherapeutic 
agents . 

6. A method according to claim 1 wherein said 
antibody is coupled to a radioisotope. 
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7. A method according to claim 1 wherein said 
antibody is coupled to a radioisotope, said radioisotope 
selected from the group consisting of 131 I, 90 Y, 2I1 At f 212 Bi, 
67 Cu, 186 Re, 188 Re, and 212 Pb. 

5 8. A method according to claim 1 wherein said 

antibody is coupled to 131 I. 

9. A method according to claim 1 wherein said 
antibody is coupled to a radioisotope, and which antibody 
is administered in an amount of from 5,000 rads to 

10 100,000 rads, 

10. A method of treating a melanoma tumor in 
the brain of a human subject, comprising: 

administering to a human subject carrying a 
melanoma tumor in the brain a monoclonal antibody Mel -14 
15 F(ab') 2 fragment having the amino acid sequence given in 
SEQ ID NO: 2 and SEQ ID NO: 4, coupled to 131 I in a 
therapeutically effective amount, 

wherein said administering step is carried out 
by intrathecal injection. 

20 11. A method according to claim 10, and which 

antibody is administered in an amount of from 5,000 rads 
to 100,000 rads. 

12 . A method of treating a solid tumor in a 
human subject in need of such treatment, comprising: 
25 removing a solid tumor from a solid tissue 

organ of an afflicted human subject; then 

forming an enclosed resection cavity in said 
solid tissue organ at the location from which said solid 
tumor was removed; and then 
30 administering to said subject an antibody in a 

therapeutically effective amount, 
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wherein said antibody is selected from the 
group consisting of monoclonal antibody Mel -14 having the 
amino acid sequence given in SEQ ID NO: 2 and SEQ ID NO: 
4, and antibodies that specifically bind to the epitope 
5 specifically bound by monoclonal antibody Mel- 14, and 
wherein the Fc fragment of said antibody is deleted; 

and wherein said administering step is carried 
out by depositing said antibody in said resection cavity. 

13. A method according to claim 12, wherein 
10 said organ is selected from the group consisting of 

liver, kidney, spleen, breast, muscle, and prostate. 

14. A method according to claim 12, wherein 
said organ is the brain. 

15. A method according to claim 12, wherein 
15 said tumor is an astrocytic tumor. 

16. A method according to claim 12, wherein 
said tumor is a melanoma. 

17. A method according to claim 12 , wherein 
said tumor is a medulloblastoma. 

20 18. A method according to claim 12, wherein 

said antibody is coupled to a therapeutic agent, said 
therapeutic agent selected from the group consisting of 
radioisotopes, cytotoxic agents, and chemotherapeutic 
agents . 

25 19. A method according to claim 12 wherein 

said antibody is coupled to a radioisotope. 
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20. A method according to claim 12 wherein 
said antibody is coupled to a radioisotope, said 
radioisotope selected from the group consisting of X31 I / 
90 Y, 211 At, 212 Bi, 67 Cu, 186 Re, ia8 Re, and 212 Pb. 



5 21. A method according to" claim 12 wherein 

said antibody is coupled to m I. 

22. A method according to claim 12 wherein 
said antibody is coupled to a radioisotope, and which 
antibody is administered in an amount of from 5,000 rads 

10 to 100,000 rads. 

23. A method according to claim 12, wherein 
said administering step is carried out by injection. 

24. A method of treating a solid melanoma 
tumor in the brain of a human subject in need of such 
treatment , comprising : 

removing a solid melanoma tumor from the brain 
of an afflicted human subject; then 

forming an enclosed resection cavity in the 
brain of said subject at the location from which said 
solid tumor was removed; and then 

administering to said subject a monoclonal 
antibody Mel-14 F(ab') 2 fragment having the amino acid 
sequence given in SEQ ID NO: 2 and SEQ ID NO: 4, coupled 
to 131 I in a therapeutically effective amount, 

wherein said administering step is carried out 
by depositing said antibody fragment in said resection 
cavity . 

25. A method according to claim 24 wherein 
said antibody is administered in an amount of from 5,000 
rads to 100,000 rads. 



15 



20 



25 



30 
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26. A method according to claim 24, wherein 
said administering step is carried out by injection. 

f 



PCT/US94/02724 



1/2 





1 — 




LD 




CJ 




CJ 


v — ' 


1 — 


1 




| — 


LD 




1— 




CJ 


CO LD 


v <r 


(/) 1 1 


1 • 1 — 




|— 


1— 




U 




LD 




<E 


<; 


<£ 


h— 




|— 


h— 




LD 




<E 




LD 


LD 


(J 


V ' 




<E 


|— 




<Z 


< 


U 


^ < 


> I— - 


COLD 






<r 


1 — 




<L 




LD 




< 


v — / 




1 

1 




L_ 


l — > 




LD 




h- 




LD 


1 


LJ 


LJ 




i hi n 




> 


1- 


(J ID 


U <E 


LJ 


^" I— 






LJ 


i 

r— 




LD 




1— 




LD 


<L 


<L 


LJ 




<L 






<X 




U 




<r 


LJ 


<t 


<t 






LJ 


Ld 


<E 




u 


CL CJ 


f— 1 <L 


G) <L 


1 1 




<L 


LJ*— . 




LD 




h- 




u 


LD 


CJ 


1 




<L 






h- 




U 




i— 


<L 


LJ 


LJ 






LJ 


OLD 




h- 




u 


LL LJ 


— if — 


LJ 




1 — 


i 

r— 








o 




<t 


CJ 


CJ 


i 

r™ 






<L 




LD 




<E 




LD 


1 — 


CJ 


<L 




>l — 


<I 




* 


<L 


a <r 


>- <c 


>-<! 


LDLD 




ID 


<E 




U 




<C 




CJ 


t— 


h- 


LD 




h- 


<I 




U 




ID 




U 


CJ 


CJ 


CJ 




_JI— 


<r 


> 


1— 


_i 


J— 


LD 




Jh- 


LDLD 




CJ 


<t 




LD 




CJ 




CJ 


I— 


CJ 


LD 




CJ 


LD 




h- 




CJ 




f— 


u 


CJ 


<E 


<r 


>l— 


<: 


LD LD 




CJ 


> 




\— CJ 


Hh 


QUID 




LD 


CJ^r 




LD 




1 — 




LD 


<r 


<r 


<r 


h- 


1— 


<L 1 




<C 




LD 




ID 


CJ 


CJ 


<E 


CJ 


— H — 


LD 




h- 


ID 


LD 


> LD 


COLD 




<T CJ 


COCJ 


(_) 


<L 




LD 




LD 




1— 


< 


<i 


LD 




CJ 


LD 




\- 




<t 




1- 




LD 


1 — 


u 


L-h- 


h- 




\- 


ID 


LD 


GO CJ 


Q< 


q:ld 


CJ LD 




h- 


<E 




h- 




LD 




1- 


LD 


<E 


1— 


LD 


h- 


CJ 




LD 




1 — 




LD 


1 — 


CJ 


CJ 


<C 


Ml— 


<E 




h- 


Q_ 


CJ 




1- 


LD LD 


<ECJ 


>-<E 


h-U 


<E 


CJ 




U 




CJ 




<E 


LD 


LD 


h- 


<E 


ID 


LD 




h- 




LD 




CJ 


I— 


I— 


1— 


CJ 


\\— 


CJ 




u 




<£ 


<r cj 


COLD 




>-<t 


-Jh- 


h- 


<E 




h- 




<E 




LD 


<E 


<r 


J— 


CJ 


CJ 


h- 




h- 




LD 




h- 


h- 


\— 


LD 


h- 


C/)LD 


)— 




<E 




1 — 


v < 


(/) LD 


Q<I 


211— 


1— CJ 


<C 


h- 




h- 




LD 




h- 


<t 


LD 


<T 


<T 


CJ 


1 — 




LD 




<X 




CJ 


1 — 


<Z 


CJ 


CJ 


L_h- 


<T 




<E 


-J 


t— 


GO LD 


H 1— 


LD 


<ECJ 


1— CJ 


I— 


1 — 




U 




h- 




<z 


<T 


<I 


LD 


<C 


LD 


CJ 




O 




CJ 




1- 


CJ 


CJ 


LD 




LDLD 


1— 




<E 


LD 


LD 


(/) LD 


cou 


cou 


l-CJ 


LDLD 


LD 


<t 




<E 




LD 




<c 




1— 


<E 


LD 


CJ 


CJ 




U 




<E 




u 




CJ 


CJ 


<z 


i . i_ 






u 


LD 


a 


b_ 


h- 


<r cj 


1— 1 1 — 


q <r 




| — 


LD 




h- 




LD 




h- 


LD 




LD 


(_) 


CJ 


I— 




h- 




LD 




1— 


U 


u 


LD 


o 


2<E 


<n 




h- 


LD 


LD 


1— 


u 


>K 


l-CJ 


Ld<E 


LDLD 


<E 


LD 




h- 




LD 




<: 


LD 


<r 


LD 


LD 


LD 


<r 




LD 




h- 




u 


LD 


u 


f- 


LD 




LD 




<E 


CO 


U 


L. 


h- 


>LD 




cou 


LDLD 


> <t 


<r 




CJ 




H- 




i— 


I— 




h- 


LD 


i h- 


<c 




<E 




LD 




<: 


LD 


<c 


LD 


O 


i— 


ID 




LD 


Ld 


<E 


LD 


LD 


u<r 


Q^LD 


LD 


>-<t 


CJ 


<C 




h- 




LD 




LD 


LD 


U 


< 


1— 


h- 


LD 




LD 




LD 




h- 


LD 


CJ 


LD 


CJ 


h- 


h- 




<t 


> 


h- 


(/) CJ 


_Jh- 


LDLD 




Q<r 


u 


h- 




f- 




LD 




\- 


U 


LD 


U 


LD 








o 




o 




O 


o 


o 


o 


o 




o 




OJ 










o 


\D 


OJ 


00 




vD 








2 




OJ 


CO 


00 







SUBSTITUTE SHEET (RULE 26) 



WO 94/21294 



PCTAJS94/02724 



2/2 



9 o 

o LU 

< ce 

o LiJ 

2 < 
<E 

LU 
CJ 

3 ^ 
Q < 
UJ X 
Q O 

< o 

LJ — ^ 

2* 
SJ. 

O uj 

CO ^ 



O 



or 
o 



O IjlJ 
LU O 

O u] 
=> ZD 

z: o 

LU 

CO 



LJ 


1 H 


LJ 


1 

1—* 








LD 






i 

1 — 




i, 
1 


i_ 

r 




^sL 




<r 




<E 


t 

\ — 


LJ 


r™ 


i 

■ 


>L 


LJ 


H 


h- 


1- CJ 


LJ 










v — > 




<r 




<r 


I 




ST 


( } 
\ — > 


(/) 


i 




h- 




h- 


1 


V — ^ 




I— 
i 


rj 




<n 


00 CJ 


/r 






h- 




| 




i~ 




1— 


V — / 


-JLI 




' LD 




in 

V— ^ 




LD 




<r 


i 

r~~ 


LJ 




i 


■-I J 


1 

1 




<: 


h- a 


LJ 


i 


LJ 


i n 
\-j 




f \ 
\—J 




<r 




<t 


<L 




i 

r~ 










o 




CJ 


CJ 


LJ 


<L 


i 

r— 




LJ 




<r 


>- <r 


<t 


-jj-; 


ID 


LJ 




t 

r— 




<E 




h- 


<X 


CJ 


1 — 






LJ 




h- 




i— 


CJ 


LD 


ID 


LD 


CJ 




x <c 


(J 


ID 13 
°LD 




LD 




i 

j— 




<E 




u 


h- 


<L 


LD 




<L 




CJ 




LD 


CJ 


ID 


1— 


<L 


LL 


CJ 


Q 


<L 


21 




<T 




LD 


I— 




CJ 




LD 




<r 


O 


- J (J 


<t 


<t 




1— 




<t 




u 


<: 


U 


LD 


U 




CJ 


□ 


<t 


_J t— 


cj 




<E 


1 — 




1 — 




CJ 




o 


<c 




< 


h- 




LD 




CJ 




LD 


i— 


LD 


<r 


1— 


□ 


<Z 


GO 


LD 


-J 


1— 


<t 


^CJ 


<r 


<t 




CJ 




<t 




CJ 


CJ 


<r 


<C 




<L 




<C 




LD 


1 — 


i— 


i— 


I— 


1— 


O 


<r 


CJ 


Q£ LD 


<c 




CJ 


h- 




<r 




LD 




<E 


ID 


<£ 


LD 


<Z 




LD 




LD 




I— 


1 — 


1— 


1— 


<E 


51 


h- 




<r 


CL U 


CJ 




<E 


I— 




<: 




<t 




U 


1 — 


h- 


<r 




a 




CJ 




h- 


<L 


LD 


<E 




□ 


<r 


U LD 


LD LD 


<r 




<r 


<: 




u 




f- 




LD 


h- 


CJ 


ID 


<r 




u 




i— 




<: 


<c 


<E 


\— 


LD 


H 


f- 


1— 


o 


M <C 


<t 




y- 


\- 




<: 




<E 




<c 


h- 


<L 


\— 




CJ 




CJ 




<z 


h- 


LD 


U 


\— 


O 


<E 


H 


1— 


LD LD 


h- 




<Z 


CJi- 




LD 




<r 




LD 






<C 


1 h 




1— 




CJ 




h- 


LDeg 


< 


h- 


h- 


U LD 




CJ 


CL CJ 


<t 1 


<E 


I— 


CJ 




1 — 




<t 




U 


LD 


LD 


1— 


h- 




CJ 


> 


CJ 




<z 


<Z 


<C 


LD 


<E 


-L <E 


1— 


^ <E 


\ t 


i_ 


sr 


<r 




CJ 




LD 




<z 


U 


ID 


ID 


<r 




h- 




LD 




CJ 


CJ 


h- 


LD 


<E 


<r cj 




<t 


I <r 


CJ 


f- 


< 


<x 




LD 




<n 




CJ 


LD 


LD 


< 


LD 


LD 


\- 




CJ 




<r 


1- 


O 


y— 


<L 


LD 


LD 


LD 


□ 


<r 


CJ 


<: 


LD 


CJ^" 




LD 




LD 




a 


<: 


LD 


LD 


1- 1 




<r 




<r 




i— 


h- 


< 


H- 


1— 




i — 


LD 


LD 


>- 


<: 


o 


ld 


X <t 


CJ 




<L 




LD 




i— 


h- 


ID 


<J 


u 




h- 




LD 




LD 


\— 


<I 


1- 


1- 




h- 


_l 


h- 


> LD 


<r 


a 


_l t- 


LD 




<C 




CJ 






h- 


i- 


u 


LD 




<c 




h- 






<t 


LD 


LD 


y— 




1— 




o 


< 


IS 



u 



CJ 



n<t 

LD 
<E 

QiLD 
<E 
LD 

LDLD 
LD 

coo 

LD 

LDLD 
LD 
I— 

C^LD 
<C 
<t 

LDLD 
LD 
I— 

00 LD 
<E 
CJ 

y— 

LD 
Q^LD 

<r 

00 CJ 

o 
u 

<£ 
CJ 

LDLD 
LD 
<t 

CLCJ 
U 
LD 

<3<Z 
CJ 

<r 



u 

I— 

<t 

I— 
LD 



>-<r 



KCJ 
<E 
< 

<tcj 

LD 

I— 

Hh 



LD 

u<r 

LD 

I— 
CLU 
CJ 
LD 
U<E 
LD 
LD 

U 
CJ 

z<r 

<E 
CJ 

GOLD 
<t 
U 

Hh 
<E 
U 

OOLD 



U 
<t 
<C 
CJ 
h- 
CJ 



LD 

u 
<t 

_JH- 

o 

H- LD 
OLD N^<r 



a 

LD 



Q^LD 
CJ 

<: 

<: 
<r 

Hh 

<r 
<r 

LD 
LD 

-Jl- 
o 

LD 

<c 

CJ 
l-CJ 

<t 

LD 
LDLD 
LD 
LD 
LDLD 
LD 
<Z 
LDLD 
LD 

a 

LuI- 
I- 
IS 

l-CJ 
<I 
CJ 

-JH- 
U 
h- 

-II- 



o 



O 
OJ 



O 
00 



o 
o 
CO 



CD 

CO 



OJ 



o 

00 



o 
in 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



In' bonal Application No 

PCT/US 94/Q2724 



A. CLASSIFICATION OF SUBJECT MATTER 

A 61 K 39/395, C 07 K 15/28, A 61 K 43/00, //C 07 H 21/00 

According to International Patent QasaBcation (IPC) or to both national classification and IPC 

8. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

A 61 K, G 01 N 33/00, C 07 K,C 12 P,C 07 H 

Documentation searched other than minimum documentation to the extent that such documents are included in the Odds searched 
Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



Category* 


G tan on of document, with indication, where appropriate, of the relevant passages 


Rdevant to claim No. 


A 


CANCER RESEARCH, vol. 50, 


1,6-8. 




no. 13, issued 1990, July 01, 


12, 19- 




Baltimore, USA 


21 




M.R. ZALUTSKY et al. "Mono- 






clonal Antibody and F(ab , )2 






Fragment Delivery to Tumor 






in Patients with Glioma: 






Comparison of Intracarotid 






and Intravenous Administra- 






tion" , 






pages 4105-4110, 






abstract. 




A 


CANCER RESEARCH, vol. 50, 


1.6-8, 




no. 6, issued 1990, March 15, 


12, 19- 




Baltimore, USA 


21 




E.V. COLAPINTO et al . 






"Radioimmunotherapy of 






Intracerebral Human Glioma 





□ 



Further documents are listed tn the continuation of box C 



□ 



Patent family members arc listed in a nne x 



* Spcoal categories of a ted documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
*E" earlier document but published on or after the intemaoonal 

filing date 

"L" document, which may throw doubts on pnomy daimfs) or 
which is a ted to establish the publication date of another 
Qiao on or other special reason (as specified) 

*0* document referring to an oral disclosure, use. exhibition or 
other means 

*P~ document published pnor to the international filing date but 



T later document published after the international filing date 
or pnoncy date and not in conflict with the application but 
a ted to understand the principle or theory underlying the 
invention 

'X' document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive sup when the document is taken alone 

"Y* document or particular relevance; the d aimed invention 
cannot be considered to involve an invenove step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
tn the art. 

document member of the amc patent family 



Date of the actual completion of the international search 

22 .TV; :.7 


Date of mailing of the internaoonai search report 

23. OB. M 


•Same and mailing acarc ■ .r. 

Europcar- : ixni Oif:i:. i*.B. 53 i • ^muaAn 2 
NX • 2IS0 U v HjFt^'.v 
Tel. ( » JI.70) J4r>20*0. Tx. 31 651 z,so m. 
Fax: (-31-70) J40-WI6 


Authorized officer 

SCHNASS e.h. 



Form PCT ISA/210 I tccona tarn) (July 1993) 



INTERNATIONAL SEARCH REPORT 



-2- 



Intet Mia! Application No 

PCT/US 94/02724 



C(Ccnnnuaoon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * I Ciuaon of document. w»lh indication, where appropriate, of the relevani passages 



Relevani to claim No. 



Xenografts with 131-I-labe- 
led F(ab')2 Fragments of 
Monoclonal Antibody Mel-14" , 
pages 1822-1827, 
abstract. 

CANCER, vol. 61, no. 5, 

issued 1988, March 01, 
Philadelphia, USA 
L.S. LASHFORD et al. "A Pilot 
Study of 131-1 Monoclonal 
Antibodies in the Therapy 
of Leptomeningeal Tumors", 
pages 857-868, 
tables 2-4. 

CHEMICAL ABSTRACTS, vol. 117, 

no. 25, issued 1992, December 
21 (Columbus, Ohio, USA) 
P.K. GARG et al. "Localiza- 
tion of fluorine-18-labeled 
Mel-14 monoclonal antibody 
F(ab)2 fragment in a subcu- 
taneous xenograft model", 
pages 336-337, no. 247 833k; 
& Cancer Res. 1992, 52(18), 
5054-60. 



1,6-8, 
12,19- 
21 



1,6-8, 
12, 19- 
21 



Form PCT ISA/210 Kxmunu«uon of itooao tacsi) (July 1 992) 



INTERNATIONAL SEARCH REPORT 



international application No. 

PCT/US 94/02724 



Box I Observations where certain claims were found unsearchable (Continuation of item I of first sheet) 



This international search report has not been established in respect of certain claims under Article 1 7(2 )(a) for the following reasons: 

1. fif] QaimsNosj 1-26 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark : Although claims 1-26 are directed to a therapeutical method of 
treatment for human body (Rule 39.1(iv)PCT) the search has 
been carried out. 

2. Q Claims No*.: 

because they relate to par is of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



!. Claims Nosj 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box U Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



| 1 As all required additional search fees were timely paid by the applicant, this international search report covers all 
searchable claims. 

2. II As all searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



| "" | As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically daims Nosj 



| 1 No required additional search fees were timciy paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the daims; it is covered by daims Nos.: 



Remark on Protest j | The additional search fees were accompanied by the applicant's protest. 

i | No protest accompanied the payment of additional search fees. 



Form PCT.!SA.2:0 (continuation of first sheet (1)) (July 1992) 



